Characterization of Förster resonance energy transfer in a botulinum neurotoxin protease assay.
Our previous article described a fluorescence-based assay for monitoring the proteolytic activity of botulinum neurotoxin types A and E (BoNT/A and BoNT/E). As detailed in that article, the assay is based on depolarization due to Förster resonance energy transfer between blue fluorescent protein (BFP) and green fluorescent protein (GFP) moieties linked via residues 134-206 of SNAP-25 (synaptosome-associated protein of 25kDa), the protein substrate for BoNT/A and BoNT/E. Before cleavage of this recombinant substrate, the polarization observed for the GFP emission, excited near the absorption maximum of the BFP, is very low due to depolarization following energy transfer from BFP to GFP. After substrate cleavage and diffusion of the fluorescent proteins beyond the energy transfer distance, the polarization is high due to observation of the emission only from directly excited GFP. This change in fluorescence polarization allows an assay, termed DARET (depolarization after resonance energy transfer), that is robust and sensitive. In this article, we characterize the spectroscopic parameters of the system before and after substrate cleavage, including excitation and emission spectra, polarizations, and lifetimes.